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Near the summit of Cerro San Felipe and the adjoining Cerro San 
Luis I found three species of salamanders living under the loose bark of 
fallen trees; at a considerably lower elevation two other species were 
encountered living under moist leaves on the forest floor. 


Two of the upper group are large, one Bolitoglssa smithi Taylor 
was discovered on these mountains by Hobart Smith in 1936; the other 
is new to science and is described herein. The third species is small 
and belongs to Thorius, a totally different genus. It has been described 
elsewhere as Thorius narisovalis Taylor. Of the two species from lower 
elevation, one appears to be an undescribed species related to Bolitoglssa 
altamontana Taylor; while the other, a diminuitive form, has recently 
been described as Thorius pulmonaris Taylor. 


Bolitoglossa unguidentis sp. nov. 
? Oedipus leprosus Brocchi (nec Cope) (part.), Etude des Batraciens, Miss. Sci. 
Mex., Livr. 3, 1883, p. 109, pl. XIX, fig. 2, 2a, 2b. 

Holotype: -EHT-HMS No. 17102 collected on Cerro San Felipe, 
about 15 kilometers north of Oaxaca, Oaxaca, at an elevation of about 
2200 meters in mixed forest, containing much pine, Aug. 20, 1938, 
by Edward H. Taylor. 

Paratypes: EHT-HMS Nos. 17103-17113, 17115, 15616, 15630, 
15642, 15643, 15647A, 15649A, 15651. Cerro San Felipe and adjoining 
Cerro San Luis, Aug. 19-23, 1938. Same collector. 
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Diagnosis: A rather large species of the genus, related to B. smithi, 
and B. gadovii; feet and hands with a slight web, the inner finger and 
toe free at tip; limbs in adults touch when adpressed; premaxillary teeth 
of male bifid the anterior part forming a sharply hooked, projecting claw; 
the posterior part forming a blunt lobe; parasphenoid series separated; a 
well-developed semicircular fold anterior to or under tongue; tail much 
longer than head and body in adult. 


Fig. 1. Bolitoglossa unguidentis sp. nov. Type. Cerro San Felipe, Oaxaca. 
A. ventral view. B. lateral view. C. dorsal view. 


Description of holotype: Adult male. Head rather long, much longer 
than wide (snout to gular fold 16 mm.; width of head 10.1 mm.); can- 
thus rostralis absent, the dorsal region in front of eyes rounding, the lores 
sloping to the lip, with a slight depression in front of each eye; snout 
somewhat truncate projecting beyond lower lip; the moderate subnarial 
swellings do not appear in profile when head is seen from above; line of 
mouth diagonal, straight anteriorly, then curving slightly posteriorly; width 
of an eyelid (3mm.) a third greater than the interorbital distance; eyes 
much elevated, their length (4.45 mm.) much greater than length of 
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snout (3.5 mm.); groove below eye continued back, terminating 
about midway between mouth and corner of eye, at a point below pos- 
terior part of eye; posterior ends of eyelids fit under a diagonal fold; a 
well-developed, nearly circular gland on tip of chin. 


A 


Fig. 2. Premaxillary teeth of Bo/itoglossa smithi (A, B) and B. unguidentis (C, D) 


Maxillary-premaxillary tooth series about 16-18, the five premaxillary 
teeth piercing the lip; premaxillary teeth bifid, the anterior projection 
forming a somewhat hooked claw, the posterior part forming a somewhat 
bulbous lobe. 

Mandibular teeth 16-16; parasphenoid teeth in two series widely 
separated posteriorly (much more than width of one series) and almost 
contiguous anteriorly, separated from the vomerine series by a distance 
about equal to three times the diameter of a choana; vomerine teeth 
14-13 extending beyond outer level of the choana; curving back strongly 
medially, the series separated by a distance equal to that between two 
teeth; tongue typically boletoid; a free fold parallels lower jaw below 
edge of tongue. 

Arms and legs well developed, the webs on digits including the greater 
part of the proximal phalanx of the middle fingers and toes, less of outer 
digits save first finger and toe which have only the tip of digit free; length 
of toes in the following ascending order, 1, 2, 5, 3, 4; digits widened 
at base (if slightly dehydrated, the skin apears as a fringe on digits); a 
glandular area behind insertion of femur. 
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Skin on head strongly pitted; a very well-defined groove behind eye 
to the nuchal fold; a second longitudinal groove above the posterior part 
of the postocular groove; a transverse groove crosses chin, which passes 
up on the sides of the head to level of the eyes; a strong gular fold across 
throat which continues as an irregular groove to median line of neck; 
extensions of the hyoid processes pass above the arms and terminate at the 
third costal fold; thirteen costal grooves counting the dim axillary groove 
(latter more distinct in younger specimens) ; tail somewhat compressed 
with a basal constriction, the vertical caudal grooves not defined very 
distinctly; cloacal walls papillate in male (walls folded in female); tail 
length much greater than the snout to vent measurement. 


Fig. 3. Bolitoglossa unguidentis. A. dorsal view of foot. B. dorsal view of hand. 


Color in life: Purplish plumbeous above, the dorsal surface of limbs 
somewhat lighter; side of head and body dirty cream, with a few small 
white flecks on side; chin cream with very slight dark pigmentation; 
abdomen and under tail dirty gray-white; under side of hand and foot 
about as light as chin. 

Measurements in mm.: Nos. 17102, 17107, 17105, 17109; sex, 
3,2 ,c,c; snout to posterior end of vent, 60, 64.2, 64.2, 57; pos- 
trior end of vent to tip of tail, 80, 45 (broken), 66 (regenerated), 64.5; 
snout to eye, 4.2, 3.4, 4.3, 3.7; snout to gular fold, ventral, 15, 14.8, 
15.1, 13.9; snout to foreleg, 19.4, 20, 20, 18.2; axilla to groin, 31.4, 
34, 33.1, 26; width of head, 9.3, 9, 9, 8; length of head, 13, 13, 13.4, 
12.3; width of upper eyelid, 3, 3, 3, 2.85; interorbital width, 2.15, 2.15, 
2.2, 2.1; arm, 17, 15, 15, 14.2; leg, 18.8, 18.1, 17.7, 18. 
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Variation: In younger specimens the limbs may be separated by one 
to one and a half costal folds; the dorsal coloration may differ in having 
a few brownish flecks on back and tail in which case the resemblance to 
B. smithi is increased. A single adult female specimen likewise shows 
a dim brownish pattern on the back. Females do not have the curious 
premaxillary teeth found in males, and usually retain a somewhat larger 
series of maxillary teeth in adults. 


Remarks: This species is apparently most closely related to Bolitoglossa 
smithi Taylor and B. gadovii Dunn; these three form a group showing 
specialization of the premaxillary teeth. The teeth in B. smithi are 
similarly bifid, the inner projections of the teeth however do not form 
the same type of inflated lobe (see figures). B. gadovii has a slightly 
bifid tooth, the cusps equal and very short, which may represent a more 
primitive condition leading to the curious specialization in B. smithi and B. 
unguidentis. The latter differs from B. smithi in having longer limbs, 
touching in adults when adpressed, and larger hands and feet. The 
tail is longer, and the costal grooves are not black; the head is somewhat 
longer and narrower. 


From B. gadovii it differs in lacking paired series of dorsal spots, 
in having larger limbs and much longer tail, and more webbing on the feet. 


Brocchi, oc. cit., pl. 20, fig. 2, describes Spelerpes sulatum from 
““Mexique.’’ An examination of the two specimens referred, with 
some question, to this species by Doctor E. R. Dunn, (USNM Nos. 
47606 and 47607 from Cerro San Felipe, Oaxaca) proves them to be 
young specimens of Bolitoglossa smithi Taylor, from the same locality. 
If one may dare judge from Brocchi’s figures and description, none of 
the five species I have taken on that mountain can be referred to S. sulcatum 
Brocchi. Moreover judging by the figures I strongly suspect that the 
Spelerpes leprosus Brocchi (pl. 19, fig. 1, la, 1b) represents a rather 
incorrect drawing of Bolitoglssa smithi Taylor and that Spelerpes leprosus 
variété Brocchi (pl. 19, fig. 2, 2a, 2b) isa drawing of Bolitglossa unguidentis 
sp. nov. Whether Spelerpes Jaticeps Brocchi (pl. 18, figs. 1, la, 1b) will 
prove to be a young discolored specimen of B. gadovii cannot be determined 
until the type is examined; the series of dorsal spots in gadovii are often 
so dim that they may be overlooked. Dunn’s statement that the specimen 
which he referred to Oedipus sulcatus (U.S.N. 47606) has “‘13 costal folds 
between adpressed toes’’ is undoubtedly an error (Plethodontidae p. 365). 
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The first specimens of a new bromeliad salamander were obtained 
three miles west of Tianguistengo, Hidalgo, from plants in trees, at an 
elevation of about twenty feet from the ground. In the first plant examin- 
ed, two salamanders of this species and a small arboreal Hyla bromeliana 
were obtained, the frog likewise being then an unnamed species. 


No other specimens were taken in this immediate vicinity but later 
in the day when collecting was done in some low forest south of Tian- 
guistengo, a series was obtained. All the plants examined contained 
water but no eggs or larvae were obtained. 


Bolitoglossa arborea sp. nov. 


Holotype: EHT-HMS No. 16743 collected near Tianguistengo, 
Hidalgo, Aug. 13, 1938, E. H. Taylor, collector. 


Paratypes: 16734-16742, 16744-16756. Near Tianguistengo, Hid- 
algo, Aug. 13, 1938. Mr. and Mrs. Radclyffe Roberts, and E. H. 


Taylor, collectors. 


Diagnosis: A short-bodied, small species with an elongate tail; nos- 
trils small, tail constricted at base; fingers widened, partially webbed, the 
ends more or less truncate: first finger and toe not emerging from web; 
groove behind angle of eye not, or but faintly indicated; 13 costal folds; 
adpressed limbs overlap one and one half folds in males; touch in adult 
females. Width of head in the distance between snout and anterior end 
of vent about 5Y2 times; head length to nuchal fold, in same 31/4 times; 
vomerine teeth 5-7 on each side, not extending beyond choanae, separ- 
ated medially by a distance greater than width of a choana, and from the 
parasphenoid teeth by a distance three to four times as great; maxillary 
teeth 18-18 in female, about same number or a few less in adult male; 
five or six premaxillary teeth, all piercing lip in male; females with heavily 
pigmented venter; males much lighter. 


Description of holotype: Head and snout moderately broad with a 
slight, broad depression in occipital region; no canthus rostralis; a very 
slight, longitudinal depression present in front of eye and a deeper, some- 
what triangular depression in front of lower part of eye; nostrils small, 
visible from above, very near the anterior tip of snout, separated from 
each other by a distance (2.2 mm.) greater than the distance of nostril 
from eye (2 mm.); interorbital distance (2.4 mm.) one and ahalf width 
of an eyelid (1.6 mm.); subnarial swellings only moderately developed; 
posterior ends of eyelids fit under a diagonal fold. 
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A typical sublingual fold; maxillary teeth 15-13, the teeth large, some- 
what bent in or slightly hooked; vomerine teeth 6,6, in two series, curved 
back strongly, the series separated rather widely medially and extending 
out to about level of the middle of choanae; parasphenoid teeth in two 
rather closely approximated series, beginning distinctly behind middle of 
eye, then rather abruptly widening posteriorly and notched behind; about 
20-20 mandibular teeth, varied in size, some large, curved in, or hooked. 


Fig. 4. Bolitoglossa arborea, sp. nov. Type. From near Tianguistengo, Hidalgo. 


A large hedonic gland on the chin, transversely widened; no groove 
or only a faint suggestion of a longitudinal groove running back from 
corner of eye; a somewhat distinct groove begins near upper posterior 
angle of eye and continues back to where it joins the first nuchal groove 
which runs down behind angle of the mouth and across the throat; a 
well-defined gular fold crosses throat and is continued as an irregular deep 
groove to above level of eye, and as a very shallow groove can be traced 
forward to the median dorsal line; between the two transverse grooves 
are two longitudinal grooves and the upper is bisected by a transverse 
groove which can be traced to the median line, isolating two island-like 
raised areas on side of neck; 13 costal grooves, which can be traced above 
a longitudinal lateral depression; nine can be traced across the abdomen; 
head and sides of the body pitted or minutely corrugated; back rather 
smooth; a glandular spot behind insertion of the femur; constriction at 
base of tail crosses the anal slit. 
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Limbs well developed, the adpressed limbs overlap somewhat more 
than width of a costal fold; digits greatly widened; the two distal phalanges 
of middle finger and the distal phalanx of the second and fourth fingers 
completely tree, all webbed at base, the first finger not emerging from 
web; foot partly webbed the two distal phalanges of the third and fourth 
and the distal phalanx of the second and fifth toes, free; first toe com- 
pletely involved in web; underside of digital tips with strongly raised, 
slightly triangular pads; cloacal walls somewhat papillate; the groove be- 
low lower eyelid terminates above the edge of lip and does not intersect it. 


Fig. 5. Bolitoglossa arborea. A. dorsal view of hand. B. dorsal view of foot. 
C. ventral view of foot. 


Color: Dark lavender above, grayish-flesh below; yellowish-flesh 
on narial swelling. 


Measurements in millimeters: No. 16743, 16744; sex, &, 9 ; snout to 
anterior end of vent, 34.8, 37.2; tail from anterior end of vent, 53, 55.6; 
total length, 88, 94; width of head, 6.4, 6.6; length of head to nuchal 
fold (ventral) 9.2, 9; axilla to groin, 17.9, 22.2; length of eye (from 
ends of upper eyelid) 2,9, 2.5; length of snout, 2.7, 2.4; interorbital 
width 2.4, 2.2. 


Variation: In color there is a marked sexual difference. The females 
are usually but not invariably dark lavender to blackish above and blackish 
below with a few minute, lighter flecks noticeable on chin and throat; 
the heads are slightly narrower and slightly shorter than in males; the limbs 
in proportion to the axilla to groin distance are shorter and barely touch 
or are separated by a costal fold when adpressed; occasional specimens 
show a red spot on the proximal dorsal part of the femur and occasionally 
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a pair of dim reddish spots near' base of the tail. No. 16747 has a pair 
of reddish flecks on the occipital region. “Two younger females, Nos. 
16753, and 16755 are grayish with a very fine blackish peppering which 
seems to form a reticulation over entire head and back, with an irregular 
reddish area near the base of the tail; No. 16754 has a reddish orange 
dorsal stripe beginning on back of head and continuing to near tip of tail; 
the head is dark. 

The teeth in the females are usually smaller than in males, there 
being no great differences in the size of the teeth in the series. The 
maximum counted for the maxilla and premaxilla is 18-19; for the man- 
dible 23-23. The vomerine series varies between 5 and 7; some speci- 
mens have the two series coming closer together in the middle 
than the type. 

Relationship: The Mexican form with which this species is most 
likely to be confused is Bo/itoglossa multidentata occuring in the same general 
region. ‘The differences are, a flatter head and snout, much larger hand 
and foot, and digits with greater amount of webbing; the maxillary and 
mandibular teeth are fewer. From Bolitoglssa macrinii another arboreal 
type it differs in having the fingers less truncate, and in having a sub- 
lingual fold under the tongue. The limbs are longer proportionally. 
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NOTES ON THE GROWTH RATE 
OF THE GOPHER TURTLE, 
GOPHERUS POLYPHEMUS 


CoLeMAN J. Gorn C. C. Gorr * 
Department of Biology, University of Florida 


Most of the turtles reported on in this paper were taken in the 
vicinity of Leesburg, Florida in 1937. When captured they were weighed, 
measured, marked, and released; then, after an interval of about a year, 
they were recaptured and again weighed and measured to determine 
growth. There were 131 turtles marked but of these only 33 were ever 
taken again. In the following table two figures are given under the 
headings of length, width and weight; the first of these figures refers to the 
measurement on the day the specimen was released, the second to the 
measurement of the same specimen on the day it was recaptured. Besides 
the length, width, and weight measurements were kept of the height, and 
length of plastron, of the specimens. 


From the table it can be seen that from one year to the next the tur- 
tles showed an average increase in length of 10.5 mm. and an average 
increase in width of 6.1mm. Only one specimen (number 13) failed 
to increase in size during the interval. Apparently this specimen was 
diseased as it lost 40 grams in weight during the same interval. The 
greatest amount of growth was in turtle number 9, which increased 42 mm. 
in length, 28 mm. in width, 16 mm. in height, and 255 grams in weight 
from June, 1937 to March, 1938. 


All of the specimens listed in the table increased in height except 
specimens number 2, 13, and14. As stated above, specimen number 9 
increased the most in height, growing 16 mm; the average increase in 
height of the 33 individuals was 4.5 mm. 


The change in weight of the turtles was, as would be expected, more 
variable than the change in size. The extremes ranged from a loss of 
135 grams in specimen number 22 to an increase of 536 grams in specimen 
number 32. The average change in weight was an increase of 137.3 


*This report on the growth rate of Gopherus polyphemus is the result of studies which 
Mr. Goff started on these turtles several years before his untimely death. As efforts 
to recapture these same turtles for additional growth rate studies have been unsuccess- 
ful it has seemed advisable to prepare these records for publication. The table 
was compiled from the notes left by Mr. Goff.-C. J. G. 
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GROWTH'IN GOPHERUS 


1937 1938 
Month of | Monthof Length in Width in Weight 
No. Sex Release Recapture _ millimeters millimeters in grams 
1 ? June April 56-63 48-50 39-48 
2 ? June June 94-107 75-83 155-190 
3 ? June June 118-135 85-107 260-370 
4 ? June May 130-140 105-108 360-470 
5 ? June July 136-140 98-101 410-435 
6 6 June July 136-155 99-114 410-575 
7 fou June July 139-161 107-118 442-665 
8 ? May July 147-165 106-119 515-670 
June March 148-190 111-139 545-800 
10 June March 158-161 116-117 535-664 
11 ros June June 160-178 121-129 560-900 
12 g June June 163-1890 120-133 700-1035 
13 rol June March 164-164 114-114 775-735 
14 rot June March 168-170 125-125 740-831 
15 > June June 168-173 122-122 705-825 
16 ? June June 172-186 133-142 845-1035 
17 g July June 176-179 129-130 700-835 
18 9 June July 177-186 124-131 795-890 
19? May July 177-199 870-2250 
20 g June June 180-194 138-141 1040-1175 
21 ; June July 183-188 131-136 915-1000 
22 g June May 185-188 128-130 1015-880 
23 26 June June 186-196 138-138 935-1115 
24 ? July July 190-199 142-148 1160-1175 
25 ros June June 192-200 142-142 1210-1330 
26 fou June May 193-194 134-135 1050-1107 
27 ? June March 198-202 141-145 1250-1317 
28 ? June July 201-210 157-157 1265-1495 
29 fou June July 202-209 146-150 1260-1485 
30 °) June June 206-215 142-154 1325-1550 
31 rot June July 227-232 167-171 1980-1900 
32 ; July June 231-246 165-176 1700-2235 
33 rot June July 238-241 166-170 2110-2220 
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grams. In general the larger specimens tended to increase more in weight 
but apparently the physical condition of the individual, and probably the 
feeding conditions as well, affect weight so much that no definite state- 
ment can be made as to increase in size on the basis of weight only; for 
example, three of the turtles lost weight during the interval but only one 
of these failed to increase in size. 


It has been known that the plastron of Gopherus is more concave in 
males than in females, but other sexual differences have not previously 
been noted. Examination of 55 specimens (38 males and 17 females) 
shows that there is another difference in the plastron of the two sexes; 
thus, 35 of the 38 males had the plastron longer than the cara- 
pace, while 14 of the 17 females had the plastron shorter than the 
carapace. Of the three males that had the carapace longer than the plastron 
two were less than 150 mm in length and in the other the carapace ex- 
ceeded the plastron by only one millimeter. Three of the females had 
the plastron longer than the carapace. In the smallest specimen the plas- 
tron was 9 mm longer than the carapace but of the remaining two indi- 
viduals it was only 1 mm longer in one and 2 mm longer in the other. 
In all of the measured specimens in which sex could be determined, the 
plastron averaged 4.1 mm longer than the carapace in the males and 2.1 
mm shorter than the carapace in the females. 
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ECDYSIS OF THE TONGUE IN SNAKES 


Cart F. KAuFFELD 
Staten Island Zoological Society 


That the tongue tips of snakes are sloughed periodically was known 
to the writer from his very earliest observations of living snakes. In all 
probability this habit is as universal among snakes as the shedding of the 
skin, but it was not until several herpetologists expressed surprise at the 
mention of these observations that it became apparent that this is a little- 
known fact, probably never mentioned in the literature. At first it was 
suggested that the sloughing was due to a pathological condition, but it 
has been noted over a period of twenty years among exceptionally healthy 
examples of many species. 

Usually only the tips of the tongue are shed, occasionally portions of 
the base or tongue stalk. The exuviae, for which the term songue scarfs 
is proposed, are found in two separate pieces, one from each fork of the 
tongue. ‘They are extremely thin and quite transparent. Under the 
microscope they are seen to be a thin layer of epithelium, as would be 
expected. 

Unlike the shed skin, the tongue scarf is not broken at the tip and 
rolled back inside out, but slips off in one piece in the same 
manner as a glove finger or a sheath. They are found with greatest fre- 
quency in and around the drinking pans of captive snakes. Any moist 
surface will cause them to adhere---a fact which accounts for their occas- 
ionally being left on one’s hands from the flicking in and out of the 
tongue, if the snake is handled when the exuvation is due. The newly 
shed tongue tips are brighter in the same degree as the new skin after 
ecdysis. 

Although it is very difficult to obtain exact data on the frequency of 
the tongue slough because of the ease with which the scarfs are over- 
looked, it is quite certain that there is no synchronization of tongue and 
skin sloughs. However, it does occur as often, if not oftener, than the 
skin slough. Undoubtedly this sloughing of the tougue is not only cor- 
related with growth, but provides greater efficiency by increasing sensi- 
tivity of this highly important organ. 
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FOOD OF AN INTRODUCED 
HORNED LIZARD 


Davin E. Davis 
721 Elmwood Ave., Wilmette, Illinois 


A horned lizard (Phrynosoma cornutum) lived for two months on 
the beach of Crystal Lake near Frankfort, Michigan. The specimen was 
sent from Texas and liberated on June 18, 1940. It was collected in 
apparently excellent condition on August 26, 1940. The ovaries were in 
a regressed condition. The beach where the animal lived is flat and 
sandy, sparsely covered with patches of Juncus balticus, sapling Populus 
deltoides, anda few introduced white pine ( Pinus strobus ) seedlings. When 
first seen the lizard was in the shade of a small pine. In order to find 
out what food was eaten the stomach contents were analyzed by Lawrence 
W. Saylor of the Fish and Wildlife Service. The stomach contained: 


GRASSHOPPERS: Oedipodinae 18% 
Melanoplus sp. 35 


TRUE BUGS Euschistus sp. 3 
Lygaeus sp. 8 


WEEVILS Lixus sp. 14 
Brachyrhinus sp. 3 


TIGER BEETLE Cicindela sp. 5 
SPIDERS Araneida 


2 
WASP Vespula sp. 4 


ANTS 6 Formica sp. 1 
9 Leptothorax sp. 3 
31 Prenolepis sp. 6 


It is notable that the lizard was able to capture the agile grasshoppers. Itis 
significant that this Texan animal was able to exist in Michigan for two 
months, although it probably could not have survived the winter. 
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